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forward technique for including military personnel expenditures within the current
resource allocation methodology is developed and documented in this paper. It
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FOREWORD

Thisi report presents a method for incorporating military personnel
expenditures within the DRG-based resource allocation methodology to
support OASD(HA) financial management and monitoring. The current meth-
odology provides estimates of operation and maintenance (0&M) expenses,
exciuding military personnel expenditures, within program element codes
(PECs) 0807711 - Care in Regional Defense Facilities and 0807792 -
Station Hospitals/Clinics. A straightforward technique for including
military personnel expenditures within the current resource ailocation
methodology is developed and documented in this paper. It is anticipat-
ed that further enhancements to include other program element co~ - will
be addressed at a later date. This report was prepared under contract
MDA903-88-C- 0147. Questions or comments regarding this document should
be directed to LTC Stuart Baker, QASD(HA) Resource Analysis and Manage-

ment Systems, (703) 756-1918.
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1.0 INTRODUCTION AND EXECUTIVE SUMMARY

This report documents a technique for incorporating military per-
sonnel expenses into the DRG-based resource allocation methodology.
Previously developed models used for estimating expenses are discussed
in detail in Development of Cost Models to Support Diagnosis Rel=-=d
Management.l! The current methodology uses FY88 observed Medica ..pense
and Performance Reporting System (MEPRS) inpatient clinician, inpatient
nonclinician, and ambulatory expenses (less occupational health and
PRIMUS/NAVCARE expenses), and FY88 observed operation and maintenance
(0&M) expenses within program element codes (PECs) 0807711 - Care in
Regional Defense Facilities and 0807792 - Station Hospitals/Clinics from
the Service financial data to project future 0&M expenditures. Note
trat expenses as reported in the FY88 Service financial data were used
10 represent 0&M and military personnel (MILPERS) expenditures for Army
and Air Force facilities. Oue to data incompleteness, however, obliga-
tions were used to represent 0&M requirements and expenses were used to
represent military personnel expenditures at Navy facilities. O&M ex-
penses include civilian personnel, contract, supply, and other expenses,
but exclude military personnel expenditures. The purpose of this docu-
ment is to present a straightforward technique for including miltitary
personnel expenditures within the methodology while maintaining the
general structure of the current methodology. Additiorally, the impact
of incorporating these expenses within the model is reviewed.

The technique selected for including military personnel expendi-
tures within the resource allocation methodology required four steps for

implementation:

IDMIS-2.60 WP91-1(R), Vector Research, Incorporated, 7 November 1991.
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(1) compute FYB8 total expenses, including O&M and military per-
sonnel expenditures, for each facility as reported within the
FY88 Service financial data;

(2) compute total FY88 MEPRS inpatient clinician, inpatient non-
clinician, and ambulatory expenses for each facility as
reported in the MEPRS data;

(3) compute an 0&M and MILPERS multiplier for each facility -y
dividing total expenses as computed in step 1 by the ME -S
expenses computed in step 2; and

(4) estimate future O&M and military personnel requirements using
the previously documented cost models and the 0&M and MILPERS
multiplier computed in step 3.

Thre. aspects of incorporating military personnel expenditures were
examined within this review. First, the degree of correlation between
observed FYB8 0&M plus MILPERS and MEPRS expenses was reviewed. Second-
1y, the distributicn of 0&M and MILPERS multiplier values was evaluated
to demonstrate that while correlation between Q&M plus MILPERS and MEPRS
expenses was high, the degree of variation in the ratio of these ex-
penses within each Service branch is such that a single multiplier value
is insufficient for resource allocation purposes. Lastly, the previocus-
ly developed cost models, using budget-neutral parameters, were employed
to provide FY88 estimates of 0&M and military personnel requirements for
comparison with observed value:.

The analysis results are presented in four chapters. This chapter
provides a brief introduction and executive summary; chapter 2.0 des-
cribes the correlation between FY88 expenses as reported through the
Service financial data and FY88 MEPRS inpatient and ambulatory expenses.
Chapter 3.0 discusses the distribution of 0&M and MILPERS multiplier
values and chapter 4.0 provides a comparison of observed and estimated
expenses based on the previously developed cost models.

Note that all data presented in this report are current as of

20 November 1991, as provided to the Defense Medical Informaticn System
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(DMIS). Facilities for which insufficient data were available were ex-

cluded <“rom this analysis.l

1.1 EXECUTIVE SUMMARY

The results showed that there exists a high degree of correlation
between FY88 observed 0&M plus MILPERS expenses and FY88 observed MEPRS
inpatient and ambulatory expenses. Exhibit 1-1 displays the correlation
values for each Service branch and facility type. Since the interpreta-
tion of simple correlations may be limited when values have an extreme
range greater than two or three orders of magnitude, the correlations
were computed by facility type. Additionally, extreme values were re-
moved and the correlations were recomputed to identify potential insta-
bility in the reported correlations. As displayed in the exhibit, the
correlation factor for USAF overseas hospitals increased substantially
when outlying facilities were removed. All other correlation factors
appeared sufficiently stable after removing extreme vaiues to be prop-
erly considered representative values of the correiation between ob-
served 0&M plus MILPERS expenses and MEPRS expenses.

While the correlation between these expenses was observed to be
relatively high, examination of the distribution of the ratics showed
that accepting a single ratio as a multiplier for all facilities within
a Service branch would unnecessarily introduce greater than 40% error in
estimates of many facility's expenses. Therefore, estimates of expenses
were based on 0&M and MILPERS multipliers computed for each facility.
These multipliers, combined with budget-neutral estimates from the previ-

ously established cost models, resulted in relatively accurate estimates

1These facilities included AH Berlin, 196th Station Hospital Shape, NH
Keflavik, NMCL San Francisco., 24th Medical Group Howard, and the USAF
Clinic Geilenkirchen,




1-4

EXHIBIT 1-1: CORRELATION MATRIX FOR OBSERVED FY88 O&M PLUS
MILPERS EXPENSES TO FY88 OBSERVED MEPRS EXPENSES

SERVICE BRANCH
FACILITY TYPE
USAF
ARMY NAVY USAF {No Outliers)

Medical Ctr 0.9904 0.8732 0.8241 0.8308
Conus Comm Hosp 0.9902 0.9967 0.9595 0.9595
Overseas Hosp 0.9780 0.9920 0.5714 0.9605
Clinic 0.9419 0.7268 0.7268
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of FY88 expenses. Note, as more comprehensive models that encompass
additicral program elements and MEPRS functional categories (dental
and/or special programs) are developed, it is expected that multiplier
values will change substantially. Further, it is anticipated that
variation in multiplier values across facilities will decline as more
components are included and facility-level multipliers may not be
necessary.

The first row of the table below displays the number of facilities
thet had greater than a 25% difference between estimated and observed
0&M plus MILPERS expenses. The second row provides the number of facil-

ities modeled within each Service branch and facility type category.

Medical cogus Oversess
_ Centers Hospitals Hospitsls Clinics Total
Army 325% Error 0 3 2 o 5
Modeled 7 29 11 2 49
Navy >25% Error i 6 1 1 8
Modeled 4 21 8 i2 45
USAF >25% Error 0 4 3 11 18
Modeted Z 6 15 38 126
Dob Total >25% Error 4 13 6 12 31
Modeled ig 11 34 52 214

Note, a 25% estimate error is only a practical measure for selecting out-
liers and is not meant to imply statistical significance. The table
shows that 11 of 31 of the facilities with greater than 25% estimate
error were USAF clinics. Therefore, only 19 of 162 hospitals considered
had greater than 25% estimate error and 6 of these 19 hospitals were

Navy CONUS Hospitals. A review of outlying facility's data may reveal
data reporting problems or methodology enhancements that will reduce

modeling error.
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The analysis presented here was limited to FYB8 data due to serious
incomr eteness in Service financial data for more recent years. It is
anticipated that validation and an in-depth analysis of this approach
will be performed using more current data as it becomes available. The
approach outlined here will be built upon to also include elements of
expenses in other PECs. Further, it is anticipated that the enhanced

approach will be based upon MEPRS total facility expenses.
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2.0 CORRELATION BETWEEN O&M PLUS MILPERS EXPENSES AND MEPRS EXPENSES

This chapter provides an examination of the relationship between
observed FY88 operations and maintenance (0&M) plus military personnel
(MILPERS) expenses and FY88 MEPRS total inpatient and ambulatory ex-
penses (less occupational health and PRIMUS/NAVCARE expenses). The key
point examined in this chapter is to what degree does a relationship
between Q&M plus MILPERS expenses and MEPRS total inpatient and ambu-
tatory expenses exist at the facility level within each Service branch.
Additionally, where a relationship is identified, the presence of out-
Jier values is discussed. The correlations were examined both graph-
ically and numericaily for each Service branch.

Exhibit 2-1 is a scatter diagram of FY88 observed 0&M plus MILPERS
ev-anses on the Y-axis, versus FY88 observed total inpatient and ambu-
latory MEPRS expenses along the X-axis, for Army facilities. Two lines
have been plotted on the scatter diagram - a 45 degree line passing
through zero (dashed line) and a simple linear regression line (solid
Tine).

Exhibit 2-2 provides Navy 0&M plus MILPERS obligations plotted
against MEPRS expenses. Like the Army. the Navy obligations and MEPRS
expenses demonstrate a linear relationship. However, two outliers ap-
pear in the Navy data - Naval Hospital Bethesda and Naval Hospital
Portsmouth, which both lie on the same point below the 45 degree line
and are identified in the diagram.

A scatter plot for Air Force facilities 15 presented in exnibits
2-3 and 2-4.1 Exhibit 2-3 shows all Air Force facilities in the data

set. While the plotted points are approximately linear, there are three

1Brooke AMC was reported in FY88 Air Force data as part of the San
Antonio JMMC.
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EXHIBIT 2-1: ARMY FY88 OBSERVED O&M PLUS MILPERS EXPENSES VERSUS
OBSERVED MEPRS EXPENSES
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EXHIBIT 2-2: NAVY FY88 OBSERVED O&M PLUS MILPERS EXPENSES VERSUS
OBSERVED MEPRS EXPENSES
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EXHIBIT 2-3: USAF FY88 OBSERVED O&M PLUS MILPERS EXPENSES VERSUS
OBSERVED MEPRS EXPENSES
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apparent outliers labeled in the exhibit: USAF Regional Medical Center
Wiesbaden, Brooke AMC, and USAF Medical Center Wilford Hall. The regres-
sion line shown in exhibit 2-3 is considerably below the 45 degree line,
and only loosely fits the plotted points. Exhibit 2-4, however, shows
the same plot with these three outlying facilities removed from the data
set and the scale reduced. Here the points demonstrate what appears to
be a more linear relationship. Additionally, wi ‘out the outliers, the
regression line follows the 45 degree line much more closely.

The graphical presentations provided in exhibits 2-1 through 2-4
are substantiated numerically in exhibit 2-5. Exhibit 2-5 presents
simple correlations between FY88 observed 0&M plus MILPERS expenses and
total MEPRS inpatient and ambulatory expenses. Since the value of
simple correlations may be limited when values have an extreme range
greater than two or three orders of magnitude, the correlations were
computed by facility type. Additionally, extreme values were removed
and the correlations were recomputed to identify potential instabili-
in the reported correlations. As displayed in the exhibit, the corre-
lTation factor for USAF overseas hospitals increased substantially when
USAF identified outliers were removed. All other correlation factors
appeared sufficiently stable after removing extreme values. Thus, they
may be properly considered representative values of the correlation be-
tween observed 0&M plus MILPERS expenses and total MEPRS inpatient and

ambulatory expenses for each Service branch and facility type.
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EXHIBIT 2-5: CORRELATION MATRIX FOR OBSERVED FY88 O&M PLUS
MILPERS EXPENSES TO FY88 OBSERVED MEPRS EXPENSES

SERVICE BRANCH
FACILITY TYPE
USAF
ARMY NAVY USAF _(No Outliers)

Medical Ctr 0.9904 0.8732 0.8241 0.8308
Conus Comm Hosp 0.9902 0.9967 0.9595 0.9595
Overseas Hosp 0.9780 0.9920 0.5714 0.9605
Clinic 0.9419 0.7268 0.7268
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3.0 DISTRIBUTION OF THE Q&M PLUS MILPERS MULTIPLIER

This chapter presents a summary reivew of the distribution of opera-
tions and maintenance (0&M) and military personnel (MILPERS) multipliers
for each Service branch by examining the multiplier at the individual
facility level. Recall the 0&M and MILPERS multiplier is computed by
taking the ratio of observed 0&M plus MILPERS expenses to observed total
MEPRS inpatient and ambulatory expenses (less occupational health and
PRIMUS/NAVCARE). A base year multiplier computed in a similar fashion
can serve as a factor for converting estimated MEPRS inpatient and ambu-
Jatory expenses into O&M plus MILPERS expenses for future year projec-
tions. The purpose of this review is to show that while there exists a
high degree of correlation between 0&M plus MILPERS expenses and MEPRS
expenses, there is sufficient variation in the multiplier values such
that it is best to compute a value for each facility and use that multi-
plier as a basis for future projections. Note, as more comprehensive
models that encompass additional program elements and MEPRS functional
categories (dental and/or special programs) are developed, it is ex-
pected tnat muitiplier values will change substantially. Further, it is
anticipated that vaeriation in multipliier values across facilities will
decline as more components are included and facility-level multipliers
may not be necessary.

For each Service branch, two exhibits are presented. The first ex-
hibit provides a histogram showing the frequency distribution of multi-
plier values, and the second exhibit displays each facility's multiplier
value. The second exhibit also shows the Service branch average multi-
plier designated with an arrow.

Exhibits 3-1 and 3-2 present the Army histogram and multipliers for

each facility, respectively. There were 49 facilities considered
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resulting in an average multiplier of 0.98. Exhibit 3-1 shows that the
multiplier values for the Army were clustered between 0.801 and 1.100
and only three values were outside this range. This relatively close
grouping of the multipliers is substantiated in exhibit 3-2. Exhibit
3-2 shows that most multipliers were close to the average value (repre-
sented by the arrow), with approximately half falling below and half
lying above the average value. A few facilities, such as Patterson AH -
Fort Monmouth (DMIS ID 81), 130th Station Hospital Heidelberg (OMIS ID
606), 67th Evacuation Hospital Wuerzburg (DMIS ID 609), and 45th Field
Hospit-al Vicenza (DMIS ID 611) displayed Targe deviations from the
average.

As with the Army, the multiplier values for the Navy fell within a
relatively small range. Exhibits 3-3 and 3-4 provide a histogram of
multiplier values and multipliers for each Navy facility, respectively.
The Service branch average multiplier for the Navy was 0.92 with 45 fac-
ilities represented. As seen from exhibit 3-3, all but 5 values fell
between 0.751 and 1.150. Thus, the Navy's multiplier were slightly more
dispersed than Army multiplier values. This difference in dispersion is
also apparent in exhibit 3-4. The Navy facility multiplier values show-
ed a consistently larger range than for Army facilities. Clinics dis-
played a wider range of multiplier values relative to other facility
types. Additionally, 35 of the Navy facility multipliers fell below the
average while only 14 values were greater than the average multiplier
value.

The Air force multiplier distributions displayed marked differences
from the Army and Navy distributions. Exhibits 3-5 and 3-6 show the his-
togram and facility multipliers for Air Force facilities. The average
muitiplier for the Air Force is 0.93 with 120 facilities represented.

Referring to exhibit 3-5, 92 facilities were between 0.751 and 1.250 and
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EXHIBIT 3-3: HISTOGRAM OF FY88 NAVY O&M AND MILPERS
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EXHIBIT 3-4: FY88 NAVY O&M AND MILPERS MULTIPLIER BY
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EXHIBIT 3-6: FY88 USAF O&M AND MILPERS MULTIPLIER BY
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28 were outside this range. Therefore, the Air Force distribution of
multiniier values was much more dispersed than either the Army or Navy
distributions.

Exhibit 3-6 displays the multiplier values for each facility by
type of facility. As can be seen, significant variations occurred
within each facility type, also. Additionally, 95 multiplier values
were above the average and 25 were below average. Three facilities,
Brooke AMC (JMMC) (DMIS ID 109), USAF Regional Medical Center Wiesbaden
(DMIS 1D 628), and Wilford Hall Medical Center-Lackland (OMIS ID 117)
had mul. plier values substantially below average (0.03, 0.43, and 0.77,
respectively) and accounted for over 12% of reviewed USAF 0&M plus
MILPERS expenses and more than 20% of reviewed total MEPRS inpatient and
ambulatory expenses. Therefore these 3 facilities had a significant im-
pact on the average multiplier. When these 3 facilities were removed
from consideration the Air Force average multiplier value increased from
0.93 to 1.02.

While the correlation between 0&M plus MILPERS expenses and MEPRS
expenses is relatively high, this chapter has shown there exists some
variation in multiplier values. Therefore, rather than accepting 4
single multiplier for each Service branch, multipliers were computed at
the facility level. These multipliers were then used to estimate 0&M
plus MILPERS expenses. Chapter 4.0 compares FY88 observed and estimated

0&M plus MILPERS expenses.
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4.0 COMPARISON OF OBSERVED AND ESTIMATED 0&M AND MILPERS EXPENSES

This chapter presents a comparison of FY88 observed and FY88 estim-
ated operations and maintenance (0&M) and military personnel (MILPERS)
expenses, within program element codes (PECs) 0807711 - Care in Regional
Defense Facilities and 0807792 - Station Hospitals/Clinics, by Service
branch for each MTF. Exhibits 4-1 through 4-3 present estimated and
observed obligations for Army, Navy, and USAF facilities, respectively.
The tables provide FY88 observed MEPRS inpatient and ambulatory (less
occupational health and PRIMUS/NAVCARE) expenses, FY88 observed 0&M and
MILPERS expenses, the 0&M and MILPERS multiplier, FY88 estimated (&M and
MILPERS expenses, and the difference between estimated and observed ex-
penses expressed in both absolute and relative terms.

The steps presented below were used to compute estimated expenses
for FYB8:

(1) compute FY88 total expenses, including 0&M and military per-

sonnel expenditures, for each facility as reported within the
FY88 Service financial data;

(2) compute total FY88 MEPRS inpatient clinician, inpatient non-
clinician, and ambulatory expenses for each facility as
reported in the MEPRS data;

(3) compute an 0&M and MILPERS multiplier for each facility by
dividing total expenses as computed in step 1 by the MEPRS

expenses computed in step 2;

{(4) estimate FY88 MEPRS inpatient and ambulatory expenses using
the previously documented cost mcdels: and lastly

(5) compute estimated 0&M and MILPERS expenses by multiplying the
estimated MEPRS expenses (step 4) by the 0&M and MILPERS
multiplier (step 3).

Note that this methodology is quite similar to the 0&M resource allo-
cation methodology; and the only change is in the method for computing

the multiplier and the resultant inclusion of military personnel expen-

ditures within the resource allocation methodology. Thus, the resulting
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modeling error was quite similar to that presented in Development of
Cost Models to Support Diagnosis Related Management.! A summary of the
modeling results is presented below.

The first row of the table below displays the number of facilities
that have gre >r than a 25% difference between estimated and observed
expenses. The second row provides the number of facilities that were

modeled within each Service branch and facility type category.

. Medical CONUS Qverseas

! Hospitals Clinigs Total
Army >25% Error G 3 2 ¢ 5
Modeled 7 é9 11 2 49
Navy »25% Erreor G 6 i 1 8
Modeled 4 Z1 8 17 45
USAF ' *25% Error 0 4 3 11 18
Modeled A B0 1% 38 120
Do Total >25% Error & 13 6 12 31
Modeled i8 119 34 52 214

Note, 25% estimate error is a practical measure for selecting outliers
and is not meant to imply statistical significance. The table shows

that nearly 40% (12 of 31) of the facilities with greater than 25% estim-
ate error were clinics. Additionally, only 19 of 162 hospitals consider-
ed had greater than a 25% estimate error and 6 of these 19 hospitals

were Navy CONUS Hospitals. Thus, while 31 facilities had greater than
25% estimate error, 17 of these facilities were either USAF clinics or
Navy CONUS Community Hospitals. A review of these facility's data may
identify data reporting problems or methodology enhancements that will

reduce modeling error,

TVR]-DMIS-2.60 WP91-1(R), Vector Research, Inc., 7 November 1991.




